Abstract The increasing number of experimental studies on second language (L2) processing, frequently with English as the L2, calls for a practical and valid measure of English vocabulary knowledge and proficiency. In a large-scale study with Dutch and Korean speakers of L2 English, we tested whether LexTALE, a 5-min vocabulary test, is a valid predictor of English vocabulary knowledge and, possibly, even of general English proficiency. Furthermore, the validity of LexTALE was compared with that of self-ratings of proficiency, a measure frequently used by L2 researchers. The results showed the following in both speaker groups: (1) LexTALE was a good predictor of English vocabulary knowledge; 2) it also correlated substantially with a measure of general English proficiency; and 3) LexTALE was generally superior to self-ratings in its predictions. LexTALE, but not self-ratings, also correlated highly with previous experimental data on two word recognition paradigms. The test can be carried out on or downloaded from www.lextale.com.
Introduction
In recent years, cognitive scientists have become increasingly interested in how bilingual speakers process words, phrases, and sentences in their second language (L2). In psycholinguistic studies involving L2 speakers, however, a problem arises that is virtually absent in monolingual research-namely, the enormous variability of the participants' proficiency levels and, in particular, of levels of vocabulary size, even within learner groups exposed to relatively homogeneous learning conditions. Such differences are important because many, if not all, processes within the L2 system have been found to change fundamentally-quantitatively, but also qualitatively-with variable levels of proficiency. For instance, on the neurocognitive level, neuroimaging and ERP studies have demonstrated that the patterns of brain activation of highly proficient L2 speakers very much resemble those of native speakers, while those of less proficient speakers do not (for reviews, see Abutalebi, 2008; Kotz, 2009) . Within the field of word processing in L2, the focus of the present study, different patterns of effects have been observed for highversus low-proficient speakers in translation production and recognition (Prior, MacWhinney, & Kroll, 2007; Talamas, Kroll, & Dufour, 1999) , spoken word processing , and phonological processes in word reading (Haigh & Jared, 2007; Jared & Kroll, 2001) .
Given the central role of proficiency-or vocabulary knowledge, in the case of single word processing-in L2 research, it is alarming how little consensus there is on how to measure it. Most bilingual studies within experimental psychology rely on participants' self-ratings of proficiency and language background questionnaires as the only source of proficiency information. In contrast, those researchers that do attempt to measure L2 aptitude more objectively are confronted with an enormous number of (commercial or noncommercial) tests, subtests, and measures, most of which have never been adapted or validated for the experimental situation. To illustrate this scattered picture, Table 1 gives an overview of the measures used in all studies concerned with adult L2 word processing in a broader sense, with English as L2, published in top experimental psychology journals with an impact factor of above 2.0 (according to Web of Science) between 2009 and the present.
1 Table 1 shows that among the 18 listed studies, only 5 used an objective aptitude test that was independent of the experiment itself (marked in bold), but all of these five measures were different from each other. The other 13 studies, including 2 that explicitly aimed to study the potentially modulating role of proficiency, relied on varying versions of self-ratings and language background questionnaires, the validity of which has only rarely been tested (for an exception, see Marian, Blumenfeld, & Kaushanskaya, 2007) . Apparently, the currently available tests are too costly, impractical, unknown, or inaccessible for researchers to use, or it may be widely believed that biographical reports and self-rated proficiency scores are sufficient to capture differences in language aptitude. However, whether the latter is the case remains questionable (Delgado, Guerrero, Goggin, & Ellis, 1999; Lemmon & Goggin, 1989) ; furthermore, the validity of self-ratings seems to be affected by additional factors, such as whether they are acquired before or after further language tests or the main experiment (Delgado et al., 1999) , a procedural detail that is not standardized across psycholinguistic L2 experiments.
From this, it becomes clear that a practical and valid approach is needed to measure the relevant aspects of proficiency in a quick and easy manner and, if possible, to reach some standardization across different research groups. This article focuses on the measurement of L2 vocabulary knowledge, which is especially relevant to the field of single-word processing in bilinguals but is probably also relevant to most other domains of L2 processing. As such a measure, for medium to highly proficient speakers of L2 English, we are proposing a simple and short yes/no vocabulary test called LexTALE (Lexical Test for Advanced Learners of English). Since English is developing to be the world's primary lingua franca, it is probably also the world's most important L2, and a substantial part of L2 studies are carried out with English as the target language (see also Table 1 ). Thus, while the need for comparable test methods for a broader range of languages is undisputed, a starting point will be to investigate whether such a short yes/no vocabulary test is a valid measure of vocabulary knowledge in English.
LexTALE takes only 5 min to complete, is free and easily implemented (on the Internet at www.lextale.com, as a lexical decision task in experimental software, or even on paper), making it a practically feasible addition to any psycholinguistic experiment. The target population of the test is adult learners who started learning English at school at an age of about 10-12 years, which is standard in many countries, and who continue to use English in daily lifefor example, at a university or through the media. Such high-proficient, but "unbalanced" bilinguals are the population of interest in many experimental bilingual studies (e.g., Broersma, 2010; de Groot, Borgwaldt, Bos, & van den Eijnden, 2002; Lemhöfer et al., 2008; Ota, Hartsuiker, & Haywood, 2009) . Given the large number of L2 studies that use self-ratings as the only measure (see Table 1 ), a further important question will be how the validity of the LexTALE test compares with that of self-ratings.
Within the language testing literature, yes/no vocabulary tests have been proposed as easy alternatives for multiplechoice tests (Meara & Buxton, 1987) or for student placement (Meara & Jones, 1988) . Several studies have compared the yes/no tests with the more widely used Vocabulary Levels Test (Nation, 1990) , in which words have to be matched with their definitions. The results were mixed: For instance, Cameron (2002) did not find significant correlations between the two test types, while Mochida and Harrington (2006) reported high correlations of above .80. These conflicting results might be due to differences regarding the level of proficiency of participants or the specific item selection of the two tests.
Given the lack of a widely recognized, standard test for English vocabulary knowledge that we could use as an external criterion to validate LexTALE and self-ratings, we will assess word translation performance, both from L1 to L2 (English) and vice versa, as an external, highly facevalid (i.e., valid by common sense) criterion against which LexTALE and self-ratings will be validated. Word translation has occasionally been used as a proficiency criterion in L2 studies, either as a proficiency/vocabulary knowledge measure (Rossi, Gugler, Friederici, & Hahne, 2006) or, administered after the experiment and using the same stimuli, as an indicator of whether the stimuli in the experiment were known to the participants (e.g., Brysbaert, van Dyck, & van de Poel, 1999; Midgley, Holcomb, & Grainger, 2009) . While the latter certainly provides valuable additional information on the data obtained in the previous experiment, word translation is not very practical as a standard measure of vocabulary: It requires a close and time-consuming inspection of the responses to distinguish mere spelling and typing mistakes from real translation 1 Note. According to a search in ISI Web of Knowledge: Topic = word* AND Topic = (L2 OR "second language" OR nonnative OR bilingual*) AND Topic = English, field = psychology AND Publication year > = 2009 errors, and which responses are counted as correct depends to some extent on subjective judgment. Furthermore, a word that is easily translated into one language might be hard to translate in another (e.g., because of several possible translations; Prior et al., 2007) . In spite of these shortcomings that make translation inappropriate for standard vocabulary tests, we will use it in the present experiment as criterion, first because of the lack of a widely recognized standardized test for vocabulary size, and second because the ability to translate a word probably represents most closely what is generally understood by knowing a word in a foreign language.
Besides the translation task as the main criterion for vocabulary knowledge, we also included a more general (Quick Placement Test, 2001) and is used by universities and adult education institutions to assign students to English course levels or as an admission requirement for academic programs taught in English. It is also occasionally used for proficiency assessment in L2 studies (e.g., Hawkins et al., 2006) ; however, with a test duration of up to 45 min (15 min on average), and not being free, it is both too long and too costly to serve as a standard tool in psycholinguistic studies. Note that with the QPT being a mere placement test, it cannot be claimed that the QPT measures English proficiency with great accuracy, but it should certainly provide an approximate estimate for proficiency. We will investigate two issues: first, the relationship between LexTALE and translation performance and, second, the relationship between LexTALE and scores on the QPT, in comparison with self-ratings of proficiency. These self-ratings were assessed separately for writing, reading, listening, and speaking proficiency, as many questionnaires do. This part of this study, including LexTALE, word translation, the QPT, and self-ratings, was carried out as an online study with two populations with very different native language backgrounds-namely, participants in the Netherlands and in Korea. Using a group of participants with very mixed first language (L1) backgrounds was not possible because it would have made the use of a translation task impossible. However, we felt that the validity of LexTALE should be assessed for more than only one specific speaker group and, thereby, rule out that it "works" for one particular L1 only. If there are differences in the usefulness of LexTALE for speakers of different L1s, these should emerge in the comparison of these two very distant speaker groups (for a similar reasoning, applied to the age-ofarrival-proficiency relation, see Hakuta, Bialystok, & Wiley, 2003) .
In a second part of this study, we investigated how well LexTALE predicts participants' performance in two experimental word recognition paradigms, again in comparison with self-ratings. Since LexTALE is especially tailored to the needs of psycholinguistics experimenters, it should be closely related to performance in word recognition tasks that are typically used in experimental studies. To this end, we reanalyzed the data of two earlier studies, those of and Lemhöfer et al. (2008) , in which both LexTALE and rating scores were collected. The first of these studies made use of the lexical decision task, while the latter employed a version of a visual word identification task, the progressive demasking (PDM) paradigm. The lexical decision task is both one of the most widely used tasks in psycholinguistics and the task that is most similar to the procedure in LexTALE itself. The PDM, on the other hand, employs a very different method and might tap into different processing levels than the LexTALE test. The results will show whether LexTALE scores are correlated to participant performance in these two very different experimental paradigms.
Method
Participants Seventy-two native speakers of Dutch (58 female) and 87 native speakers of Korean (31 female) participated in this study for a small fee. The Dutch participants were recruited from the participant pool of the Max Planck Institute for Psycholinguistics-for the greatest part, consisting of students at Radboud University Nijmegen (the Netherlands). The Korean participants were students at Hanyang University, Seoul (Korea).
We assumed that, due to the frequent exposure that Dutch students have to English (at school, at a university, in the media, and in daily life) and the common Germanic roots of the two languages, proficiency in English would be higher in the Dutch than in the Korean sample. To obtain groups as comparable as possible, we therefore selected Korean participants on the basis of their TOEIC® (Test of English for International Communication™) scores, an English comprehension test including reading and listening comprehension that is widely used in Korea. Korean students with a self-reported TOEIC score of at least 750 were recruited, which corresponds to the graduation requirement for students of English at several leading universities in Seoul. Furthermore, a score of 750 or above corresponds to the upper 23% of all TOEIC scores obtained by Korean participants in 2007 (TOEIC newsletter, 2008 . After participation, Korean participants were asked to provide proof (i.e., certificates) of their self-reported scores. Seventy of the 87 participants did so, which is why we have reliable TOEIC scores only for that subset of the Korean participant sample. The mean (self-reported as well as verified) TOEIC score of our participants was 887 (see Table 2 for more details).
Participants were, on average, 21.9 (Dutch) and 23.2 (Korean) years old and reported having grown up monolingually. Most had started learning English in elementary or high school. Seven of the Dutch and 24 of the Korean participants stated that they had started learning English before the start of English education at school. Further characteristics of the two participant groups with respect to background in English, as reported in a language background questionnaire, will be given in the Results section.
General procedure
The experiment was an online study that participants carried out at home or on a public computer. We opted for this form of study because it enabled us to test a much larger number of participants than when using a "conventional" experimental setting. The study consisted of five parts assessing different aspects of English skills (the LexTALE test, translation from L1 to L2, translation from L2 to L1, the QPT, and self-ratings of English proficiency), which will be described separately in the following sections. In a general instruction appearing on the screen before the test parts, participants were told that the aim of the study was to evaluate different sorts of tests and test items in order to develop a new English test and that they should answer the questions conscientiously, even though the level of difficulty might be quite high. All instructions throughout the experiment were given in the participants' native language (Dutch or Korean). Participants were given the choice as to whether they would like to receive their personal scores and ranks relative to the other participants after data analysis. The five test parts and the items within each test part were presented in the same order to all participants.
Part 1: LexTALE
Materials LexTALE consists of 60 items (40 words, 20 nonwords) selected from the 240 items of an unpublished vocabulary size test (called "10 K") by P. Meara and colleagues (Meara, 1996) . Both the 10 K and our subset of it contain twice as many words as nonwords. The reason for this "unbalanced" proportion is that the words are so low in frequency that it is unlikely that any of the participants will know them all (turning a considerable number of the word items into subjective nonwords). To make the subjective proportions of words and nonwords more equal, a higher number of words than nonwords is included.
The 60 out of 240 items were selected on the basis of a pilot study with 18 Dutch participants from the same population as that in the final experiment. These 18 participants made a word/nonword decision on all 240 items. Separately for words and nonwords, four categories of difficulty were formed, based on percentage of correct scores. For each item, the item-whole correlation (item discrimination) was calculated, as an indicator of how well an item discriminates good from poor total performance. Of each of the four difficulty categories, the 25% with the highest item-whole correlations were selected for the LexTALE. This way, LexTALE is comparable in difficulty with the original 10 K but optimized with respect to the discriminative power of the items.
The items of the LexTALE are between 4 and 12 letters long (mean: 7.3). The 40 words have a mean frequency of between 1 and 26 (mean: 6.4) occurrences per million according to the CELEX database (Baayen, Piepenbrock, & Gulikers, 1995) . Fifteen of the words are nouns, 12 are adjectives, 1 is a verb, 2 are verb participles, 2 are adverbs, and 8 can belong to two different syntactic classes (e.g., both a verb and a noun, such as dispatch). The nonwords are orthographically legal and pronounceable nonsense strings created either by changing a number of letters in an existing word (e.g., proom) or by recombining existing morphemes (e.g., rebondicate). None of the nonwords are existing words in Dutch or Korean. All items are listed in Appendix A.
Procedure Participants received written instructions that they were going to be shown a series of letter strings, some of which were existing English words and some of which were not. They were asked to indicate for each item whether it was an existing English word or not, by pressing either the "y" key (for yes) or the "n" key (for no). In case of doubt, participants were instructed to respond no. The instructions also explained that the task was not speeded and that the spelling of the items would be British.
2 Finally, they asked participants explicitly not to look the items up in a dictionary, because the data would otherwise not be informative.
Items were presented one by one on the screen. The order of items was fixed, such that no more than five words or nonwords appeared in a row. On average, the LexTALE in our study took 3.5 min to complete (SD = 1.15 min).
Scoring There are several possible methods to score yes/no tests. We employed three different ones. The first one is a simple percentage correct measure, but corrected for the unequal proportion of words and nonwords by averaging the percentages correct for these two item types. This way, a yes bias (creating high error rates in the nonwords) would be "penalized" in the same way as a no bias would (causing high error rates for words), independently of the different numbers of words versus nonwords. We will call this measure % correct av (averaged % correct). The second measure was ΔM, proposed by P. Meara as a scoring method for yes/no vocabulary tests (Meara, 1992) . ΔM lies between 0 and 1 and is supposed to represent the proportion of words (within the given range of word frequency) that is known by the participant. Guessing is corrected for by an additional "penalty" for false alarms (i.e., nonwords responded to with yes) in the calculation of the score. The formula for calculating ΔM is presented in Appendix B. The third scoring method called I SDT is supposed to overcome some shortcomings of ΔM and has been developed by Huibregtse, Admiraal, and Meara (2002) . It is based on signal detection theory (SDT) and corrects for both guessing and personal response style (e.g., bias toward yes or no responses). The formula for calculating I SDT can also be found in Appendix B.
Part 2: L2 (English)-L1 (Dutch/Korean) translation
Materials Thirty English nouns 3 were selected from the number-of-translations norms for English-Dutch by Tokowicz, Kroll, de Groot, and van Hell (2002) . Given that the present study aimed at assessing English skills in advanced speakers, the usage of the norms enabled us to select words with an already established high level of translation difficulty (for native speakers of Dutch, but probably also for speakers of other L1s). Only words with no more than three different translations according to the norms were selected. To achieve a high level of difficulty, all items had translation error rates (including omissions) of at least 50% in the Tokowicz et al. study. The mean error rate for our item set in Tokowicz et al. was 60.5% (SD = 17.2), the mean number of different translations in the norms was 1.13 (SD = 0.6), and the average frequency according to the CELEX database (Baayen et al., 1995) was 18.5 occurrences per million (SD = 14.7). All items are listed in Appendix A.
Procedure Participants saw a new instruction on the screen, telling them that in each trial they would see an English word and that they were to type its translation (or one of them, if they knew several) in the designated field. When they did not know the translation of an item, they were instructed to type a question mark. The next word appeared after the participant had pressed the Enter button.
Scoring For scoring, the English-Dutch translations and all translations given in the Tokowicz et al. (2002) norms, as well as those listed by the Van Dale English-Dutch dictionary (Martin et al., 1984) , were counted as correct responses. Furthermore, obvious spelling mistakes in the Dutch responses, as judged by the first author, were counted as correct as well (e.g., pijk instead of pijl 'arrow', with pijk not being a Dutch word and "k" and "l" being adjacent letters on the keyboard).
For the Korean responses, all possible translations from the Sharp electronic dictionary, model PW-K300 (containing the YBM-Sisa e4u English-Korean dictionary, the YBM-Sisa e4u Korean-English dictionary, and the Oxford Advanced Learner's Dictionary) were counted as correct. Again, obvious spelling mistakes (i.e., when the response did not form a legal Korean word, and when it deviated from one of the expected translations in only one letter feature) were counted as correct. The final score of this test part was the percentage of correct responses.
Part 3: L1 (Dutch/Korean)-L2 (English) translation
Materials Another 30 English nouns were selected from the Tokowicz et al. (2002) norms for this test part. Their dominant Dutch translations according to the norms were used as stimuli in the Dutch-English translation task. All these Dutch nouns had three or fewer different translations, as well as error rates of above 50% according to the Tokowicz et al. norms. For the Korean-English translation task, Korean translations of the 30 English nouns were retrieved and translated back into English, using the abovementioned dictionary. For each English noun, the Korean word that was most likely to be translated into the intended English word and that shared most aspects of its meaning according to the dictionary was selected. The mean translation error rate of the 30 Dutch nouns in the Tokowicz et al. data was 61.7% (SD = 13.9). Their mean frequency according to the Dutch part of the CELEX database was 23.3 occurrences per million (SD = 23.7); for the Korean stimuli, there are no frequency counts or translation norms available. All items are listed in Appendix A.
Procedure Participants received a written instruction that they would now be asked to translate Dutch or Korean words into English. They were also told not to worry about spelling mistakes. The procedure was identical to that in Part 2. The mean duration of the complete translation section (L1-L2 and L2-L1 translation) was 8.0 min (SD = 2.9 min).
Scoring In analogy to Part 2, for scoring the Dutch-English translations, all translations given in the Tokowicz et al. (2002) norms, as well as by the Van Dale Dutch-English dictionary (Martin et al., 1984) , were counted as correct responses. Similarly, all alternative English translations for the Korean items, as listed in the dictionary, were regarded as correct. Again, obvious spelling mistakes and spellings that preserved the phonology of one of the target translations (e.g., speach instead of speech) were considered correct.
Part 4: Quick Placement Test (QPT)
Materials As a general, relatively quick English proficiency test suitable for online testing, we used the QPT (2001) . This test, intended for student placement, can be used to group learners in seven levels linked to the Common European Framework (CEF) for language levels, ranging from beginner to upper advanced. It assesses reading skills, vocabulary, and grammar. The full test (parts 1 and 2) takes approximately 15 min and consists of 60 multiple-choice questions with increasing levels of difficulty, including discrete multiple-choice questions and multiple-choice cloze questions (i.e., text passages with gaps that have to be filled with one of three or four alternatives). We administered both part 1, intended for all learners, and part 2, intended for advanced learners only. In part 2, the differences between the alternative responses are often very subtle (e.g., mostly, chiefly, greatly, widely), making the test difficult also for highly proficient speakers of English. Scores were obtained by calculating the percentage of correct responses.
Procedure Participants received an instruction that informed them they would now receive multiple-choice questions, which would be the last "test" part of the study. On average, it took participants 15.0 min to complete this test part (SD = 5.6 min).
Part 5: Self-ratings and language background questionnaire Materials In the final part of the study, participants received questions on their history and experience with the English language. The questions assessed since when, under which circumstances, and how intensively the participants used English and how experienced they were in different language domains (reading, speaking, etc.) in their own view. The ratings of experience ("How much reading/writing/speaking/listening experience do you have with the English language?") were to be given on a scale from 1 (very little experience) to 7 (very much experience). They were the measures we were interested in regarding their predictive power of proficiency; the other ratings were meant to obtain a detailed picture of the circumstances of the participants' language acquisition.
Procedure The questions appeared on the screen one by one in their native language. Some were open questions that required a response to be typed in (e.g., How many years of experience do you have with the English language?); others were yes/no or rating questions for which responses were given in a pull-down menu. No general score was calculated for this part of the study.
Results Table 2 shows the results of the different test parts for the two participant groups. In Appendix C, a more detailed description of the score distribution of LexTALE in this and previous studies is given. Table 2 shows that, on average, the Dutch participants scored significantly higher on the LexTALE (all three measures) and on the QPT than did the Korean participants. Furthermore, the Dutch group was younger and had fewer years of experience with English than did the Koreans. Dutch participants reported spending more time listening to English radio or watching English TV but less time reading English than did the Korean group. Finally, Dutch participants rated their reading experience significantly higher than Korean participants did, which also resulted in higher mean values of all four experience ratings.
To get an indication of test consistency across the two groups, we calculated the item intercorrelations for each test part (i.e., between the mean item performances for the Dutch and Korean groups). Because of the different response strategies in the two groups with respect to LexTALE that became apparent in the large difference in false alarm rates (to be discussed later on), we calculated these item correlations for words and nonwords separately. The results for the LexTALE showed substantial correlations that were, furthermore, of almost equal size for words and nonwords (words, r = .77; nonwords, r = .76; both ps < .001). For the translation from English into the participants' L1, where identical stimuli were presented to both groups, the correlation was .79 (p < .001) and, thus, comparable to that of the LexTALE part. For the translation into English (L1-L2), the test involved different stimuli in Dutch and Korean, with different sets of translation alternatives into English (e.g., the Korean word for grape can also mean sidewalk or pavement, which is not the case for the Dutch translation of grape). Consequently, the correlation between the groups was lower but still significant (r = .37, p < .05). In the QPT, the correlation of item error rates for Dutch and Korean participants was .72 (p < .001), again comparable to all other test parts where identical stimuli were presented.
Relations between the test parts
Before looking at the intercorrelations between the test parts, we report the split-half reliabilities of each test part, which represents an upper limit to the between-tests correlations. Split-half reliabilities were calculated by dividing each test part into two halves, with alternately assigning consecutive items to the two test halves. 4 The resulting scores for the two test parts were then correlated and corrected for their reduced length, using the SpearmanBrown formula (see Appendix B). Of course, this calculation was not possible for self-ratings, where there was only one value per participant. The reliability values are shown in Table 3 . Table 3 shows that the split-half reliabilities are generally larger for Dutch than for Korean participants. Consequently, lower intercorrelations between the different test parts are to be expected for the Korean group.
The correlations between LexTALE and self-ratings as predictors, on the one hand, and the translation, QPT, and TOEIC scores as criteria, on the other hand, are shown in Table 4 . The correlation coefficients between LexTALE and the criteria are Pearson correlation coefficients; the ones involving ratings (which are ordinal data) are Spearman's rho coefficients. Besides the median of all four ratings, which is the proper measure of central tendency for ordinal data, we also calculated their arithmetic mean, to see whether it would "work" better than the "rough" median, which can take only whole values (for a similar averaging procedure, see Chambers & Cooke, 2009 ). We treated this arithmetic mean rating as an interval-level variable.
As can be seen from Table 4 , for translation, there was a fairly consistent picture for all three translation scores and both participant groups: First, among the three scoring measures for the LexTALE test, the mean percentage correct (% correct av ) had the highest correlations with translation. Second, among the four individual self-ratings, reading experience had the highest correlation with translation performance. Surprisingly, however, the "illegal" measure of the arithmetic mean of all four individual rating scores almost always outperformed the other rating scores (including the median) in terms of correlations. Therefore, we will include this measure in all further calculations. Furthermore, in all cases but Dutch L1-L2 translation, the correlations between LexTALE and translation scores were higher than those between the self-ratings and translation scores.
With respect to the measures of more general English aptitude, QPT and TOEIC, the correlations of self-ratings with the QPT were comparable to those of LexTALE, with some rating scores (especially mean rating) outperforming LexTALE. However, this was not the case for TOEIC, which did not significantly correlate with self-ratings, while its correlations with LexTALE were higher and significant. This different pattern of correlations gives rise to the assumption that TOEIC might capture quite different aspects of proficiency than does QPT. Indeed, the two measures were only moderately correlated, with r = .43 (p < .001). Table 4 also shows that all correlations were lower for the Korean than for the Dutch group, a pattern that might (partly) be due to the lower split-half reliabilities reported in Table 3 .
To get a more complete picture of the data distributions, rather than mere correlations, we plotted the data with respect to LexTALE versus self-ratings as predictors and translation scores versus QPT scores as dependent variables in four scatterplots. For these plots, we selected only the best (i.e., most highly correlating) measures of each testnamely, % correct av of LexTALE, the mean rating, the combined translation score, and the (only) QPT score (Figs. 1, 2, 3 and 4). To get a better picture on the practical value of both LexTALE and self-ratings, we chose two example applications for which a proficiency measurement would typically be used in psycholinguistic experiments: First, the division of participants into two groups-namely, those with a smaller versus a larger vocabulary size-and second, the exclusion of participants below a certain proficiency threshold. We computed the "success rate" of LexTALE versus self-ratings for these two purposes. We first analyzed how well LexTALE or self-ratings are able to divide the participants into two vocabulary size groups (relatively small vs. large vocabulary size). We did this by performing a median split both on the predictor data (% correct av of LexTALE, or mean self-ratings) and on the combined translation score as the criterion. Table 5 shows the resulting percentages of agreement between group assignments of predictor and criterion.
Inspection of these data showed that many "disagreements" arose in the area around the split criterion, where group assignment is based on differences as small as, for instance, only one item in the translation task. However, it can probably be assumed that these "average" participants can serve about equally well in any of both groups. We therefore calculated a corrected agreement measure for which we defined a range of translation scores around each group median where divergent group assignments were not counted. We set this range at 3.33% (corresponding to two items in the translation tasks) left and right of the translation median (which was 55.83% for the Dutch and 53.33% for the Korean group). Group assignments in this range were always counted as correct. The corrected agreement values are also shown in Table 5 .
As can be seen from Table 5 , when predicting the assignment to large versus small vocabulary size groups, mean ratings worked better for Dutch participants, whereas LexTALE was the better predictor for the Korean group. The correction, in which agreement errors close to the median (i.e., the split criterion) were not counted, mainly affected the LexTALE prediction of the Korean group. Generally, both LexTALE and mean rating median splits overlapped satisfactorily with translation groups for the Dutch participants, with agreement rates above 80%. However, only LexTALE, but not mean ratings provided a better-than-chance group split of Korean participants.
A second frequent motivation for using proficiency estimates is the intention to include only participants above a certain proficiency criterion-for example, because of the noisy or heterogeneous nature of language processes at lower levels of L2 aptitude. For instance, researchers might opt for a target group of advanced proficiency (CEF levels C1 and C2-proficient users), which is also the core target group of LexTALE. In the QPT, this corresponds to a minimum of 48 correctly answered items out of 60 (80%), a requirement which was met by 34 out of 72 Dutch and by only 4 out of 87 Korean participants. Therefore, we restricted our analysis to the Dutch group. 5 We analyzed whether LexTALE or self-ratings can be used to exclude a group of participants with QPT scores below this limit.
A regression analysis showed that, on average, a QPT score of 80% corresponded to a LexTALE score of 80.5% and a mean rating of 5.16 in the Dutch group (see Appendix C for more details on the interpretation of LexTALE scores and their relation with proficiency levels). We then identified the participants above and below these criteria and again calculated the agreement rates. Furthermore, we calculated the false alarm rate-that is, the percentage of participants who would have been selected for participation on the grounds of the prediction, but who did not actually obtain the required minimum score in the QPT. Such a false alarm rate should be as low as possible in order to be useful under experimental circumstances. Table 6 shows the results of this analysis.
The selection based on LexTALE resulted in 24 selected participants, 4 of which (16.7%) were not actually high proficient on the QPT. According to the selection based on the mean ratings, 31 participants were selected, but the number of false alarms was 9 (29%). Overall, the agreement rate was larger and the false alarm rate was lower for the LexTALE prediction.
LexTALE and experimental word recognition data
To obtain evidence for the predictive value of LexTALE relative to self-ratings with respect to word recognition in experimental contexts, we reanalyzed the data of and Lemhöfer et al. (2008) , in which the lexical decision task and the PDM paradigm were used, respectively. In both studies, the LexTALE test (although not yet called LexTALE) and almost identical self-ratings as those reported above had been completed by the participants, who were nonnative speakers of English.
In , the visual lexical decision task contained Dutch-English homographs (false friends) and homophones (Experiment 1) or cognates (Experiment 2), together with English-only control words. Participants were Dutch students on the usual advanced level of English proficiency. Because nothing is known about a potential interaction of vocabulary knowledge (i.e., LexTALE score) and homograph and cognate effects, we examined the participants' performance on the English-only control words and correlated it with both the LexTALE and the self-rating scores.
In the "megastudy" by Lemhöfer et al. (2008) , more than 1,000 English monosyllabic words that alternated with a visual mask had to be visually recognized by participants in three sessions. Participants had German, Dutch, or French as a native language. The study also included a native English-speaking group, which we did not analyze here. Only reaction times (RTs) were included in the analyses, because error rates were generally too low to show any effects. We analyzed the sessions separately, because it was possible that a training effect accumulating across sessions obscured the potential correlation with vocabulary knowl-5 Because of the different proficiency distributions in the two groups, it was not possible to select a proficiency criterion for which comparable proportions of the two groups would qualify. edge. The strongest correlation should be expected for the first session, since it would be least affected by training. This session would also be the most representative one with respect to most other experiments, which usually comprise one session only.
First, we calculated the intercorrelations between the mean RTs of the three sessions to learn more about their reliability. These correlations lay between .81 (session 1 vs. session 3) and .94 (session 2 vs. session 3). Thus, the RTs across sessions were quite stable. Table 7 shows the results. Note that one rating question, that of listening experience, was not contained in the questionnaire in those studies. Therefore, the mean rating here is an average of only three individual rating responses, rather than of four, as above. However, since listening experience was never the best predictor for the criteria above, we can assume that this should not significantly deteriorate the predictive power of the ratings. Table 7 shows first that for lexical decision RTs and error rates in , LexTALE was correlated to higher degrees with the experimental measures than self-ratings were, with significant correlations between LexTALE scores and all RTs and error rates in both experiments, except for error rates in Experiment 1, where there was only a trend toward a significance in the % correct av measure (or a significance where one-tailed tests are assumed). As in the results reported above, the % correct av measure provided the highest correlations among all scoring methods for LexTALE. In contrast, only a minority of the correlations with self-ratings were significant, and which of the self-rating variables was the "best" one varied across experiments and measures. The correlations with the PDM task (Lemhöfer et al., 2008) were much lower. In two-tailed tests, none of the correlation values reached significance; however, because a negative correlation was clearly expected, one could also look at one-tailed significances. For these, the correlation of LexTALE and RTs in session 1 would reach significance (p = .036), while this was not the case for any other of the reported correlations in the PDM study. As was expected, the correlation of LexTALE and PDM RTs decreased with each proceeding session, indicating that the more practiced participants became with the task, the less vocabulary knowledge influenced their RTs. As stated above, session 1 can be regarded as most representative with respect to other experiments, because few experiments consist of as much as three (or even just two) sessions of the same task.
Discussion
The present study was carried out with the primary aim of evaluating the short yes/no English vocabulary test LexTALE as a possible means to measure English vocabulary knowledge of advanced L2 speakers of English quickly and easily. There is a great need for such a measure among researchers carrying out experiments on L2 processing. In particular, we were interested in whether LexTALE is a better predictor of vocabulary knowledge than the widely used self-ratings of proficiency (see Table 1 ).
It should be noted that the conditions under which the self-ratings were collected in the present study were probably extremely favorable in terms of their validity: Forming the last test part, they were administered after an extensive test battery of English on a very high level of difficulty. Such an extensive language test (even though no direct feedback was provided) probably created a fairly realistic picture of every participant's own language skills, possibly leading to more accurate self-ratings than those obtained in most (shorter and generally easier) psycholinguistic experiments. In line with this suspicion, Delgado et al. (1999) observed lower self-ratings and differences in validity when these ratings were given after, as compared with before, an additional language test. Still, though, it is possible that there are differences between the two groups with respect to how realistic their self-assessment is-for example, due to cultural differences or to the degree of exposure to (native) English in everyday life, which might help to shape a more realistic self-perception. Performance in the individual test parts
Despite our efforts to select only Korean participants with a high TOEIC score, the performance data (Table 2) show that our Dutch participant group was, overall, more proficient, except for translation, where the two groups did not significantly differ. The data also show a large difference in false alarm rates in the LexTALE (i.e., yes responses where the stimulus was a nonword), while the hit rates were similar. Thus, despite identical instructions to press "yes" only when the participants was certain to know the word, Korean participants tended to have much higher false alarm rates. This difference in response tendencies or strategies might be due to cultural differences: Admitting to "not know" something might have a different connotation in Korea, as compared with the Netherlands. Apart from this difference, the two groups resembled each other with respect to which items in the individual test parts were difficult or easy for them, as is made apparent by the between-groups item correlations above .70. The only exception was L2-L1 translation, where different stimuli were presented.
Reliability and differences between the two participant groups
The examination of split-half reliabilities (Table 3) as upper limits to the correlations between test parts revealed generally high reliabilities (above .81 for at least one measure per test part) for the Dutch participants, but much lower levels for the Korean group (above .67). An exception to this is L2-L1 translation and the combined translation score, with reliabilities above .87 in both groups (but still larger ones for the Dutch group). As a consequence, the correlations between test parts (Table 4) are also consistently lower for the Korean group than for Dutch participants.
The reasons for the difference in reliabilities and intercorrelations between the two groups are currently unclear. In a research report concerned with the TOEIC test, Wilson (2001) also observed lower correlations between TOEIC and a spoken proficiency rating (Language Proficiency Interview, LPI) for Korean learners of English, as compared with English learners with other native languages. Wilson suggests that for Korean speakers, various L2 skills (such as speaking proficiency and reading comprehension) might develop less simultaneously than in other populations; however, why this should be the case remains puzzling. In our case, it seems unlikely that only certain skills diverge from others for Korean speakers, because the lower intercorrelations were observed between all test parts. Furthermore, we also observed lower reliabilities within the test parts, which would not be explained by this account.
One difference between the groups that might have caused the observed discrepancy is the average level of proficiency. As was stated earlier, the Dutch group was, overall, more proficient than the Korean group, which might have led to differences in suitability of the individual tests for the participants. However, when we selected two subgroups of participants that were precisely matched pairwise in terms of QPT scores (n = 39 per group) in an additional analysis, the pattern of much lower (often halved) intercorrelations between test parts for the Korean subgroup persisted. While Table 7 Correlations of experimental performance in (English lexical decision) and Lemhöfer et al. (2008) (English progressive demasking) with LexTALE and self-rating scores Lemhöfer et al. (2008) Exp. Note. The highest significant correlation in each column is printed in bold. Significant correlations are marked with asterisks (** p < .01, * p < .05, (*) p < .10; two-tailed).
RT = reaction times, ER = error rates.
this additional analysis does not support the proficiencybased account, it is still possible that the effect of differences in proficiency is more complicated than that and, therefore, influenced consistencies. Thus, in general, these explanations remain speculative, and more research is needed to make sense of learner differences like those found in the present data.
Comparing the validity of LexTALE and self-ratings
The general pattern in our data (Table 4) was that LexTALE scores correlated higher with vocabulary size (i.e., translation performance) than the rating values did. Thus, LexTALE can be regarded as the generally better predictor for vocabulary knowledge. However, for the Dutch group, we have to admit that the difference was smaller than we had expected. In fact, the data show that when obtained under similar circumstances as in our study, the mean rating and, to a lesser degree, the rating for reading experience can also be useful predictors of vocabulary knowledge. However, this did not hold for the Korean group, where correlations of translation performance with % correct av of LexTALE were still substantial (about .50), while those with self-ratings were much lower (about .30 and lower). Furthermore, in the Korean data set, the mean rating was no longer the superior measure of the ratings, but the correlations with translation scores were best for reading experience.
As to the question of whether the correlation levels we observed for both LexTALE and self-ratings are sufficient to claim test validity, the old problem arises that there are no "hard" criteria to identify a given validity value as sufficient. However, in practice, correlations above .50 are often considered large, and those between .30 and .50 as moderate, in reference to Cohen (1988) . A comparison to validation studies of other language tests shows that the highest criterion validities, even for official tests like TOEFL or TOEIC, are usually about .75 (e.g., Fitzpatrick & Clenton, 2010; Sawaki & Nissan, 2009; Wilson, 2001; Xi, 2008) . As compared with these studies, the correlations we observed between LexTALE and translation performance in the Dutch group can be considered excellent, and those with QPT still substantial. For the Korean group, the correlations with translation performance were moderate to large and in the mean range of what is observed in other test validation studies, and they were considerably superior to those with self-ratings. Consequently, researchers of L2 word processing in Koreans are better advised to collect LexTALE scores than self-ratings.
Still, to get a better impression of what the practical value of LexTALE versus self-ratings might be, we "simulated" two practical applications to the experimental situations for which we developed LexTALE. The results show a similar general picture as the previously reported data: For the Dutch group, the usefulness of LexTALE was comparable to that of mean self-ratings. This was shown both for splitting the participant group in two halves on the basis of vocabulary size (i.e., with translation performance as criterion) and for excluding participants below a certain proficiency criterion. In the first case, mean self-rating was a slightly better predictor, while the reverse was true for the latter. Generally, a percentage of about 80% of correctly classified participants for the translation median split is a good result and likely to be extremely useful to researchers. Similarly, LexTALE predicted well whether participants would fall above a critical QPT score-namely, with 75% accuracy and a low false alarm rate (17%, or 4 out of 24 participants). This is especially remarkable because we did not really expect LexTALE to be a very accurate predictor of the QPT. Again, the situation was different for the Korean group, for which we analyzed only the first application-that is, the split of participants into two halves. Here, only classifications based on LexTALE produced an acceptable agreement rate, while those based on mean ratings were close to chance level.
The considerable differences between the Dutch and the Korean groups with respect to the predictive quality of LexTALE versus self-ratings complicates the derivation of practical implications from the data. On the one hand, the Dutch data seem to suggest that self-ratings, which are probably easier to obtain than LexTALE scores, are roughly comparable in their validity to LexTALE. This would mean that all those researchers that use or have used them as the only proficiency indicator (see Table 1 ) might not be too wrong after all. On the other hand, in a second group with a different L1 background, a different proficiency distribution, and generally more noisy data, this was not the case. For a participant population such as the Korean group here, LexTALE generally was the superior and, often, the only useful measure. Thus, for new groups to be tested in future studies-which might be hard to classify as more "Dutch-like" or more "Korean-like" -we conclude that LexTALE is the "safer" measure of the two, certainly when it comes to predicting vocabulary size, but, possibly in combination with self-ratings, also in terms of predicting general aptitude levels.
Experimental data
Our final set of data, those from two previous experimental studies, confirms this conclusion. The participant groups in these studies were presumably highly similar to the Dutch group here: drew from exactly the same Dutch-English bilingual student population, and Lemhöfer et al. (2008) also used Dutch students, plus two groups of French and German participants with similar education backgrounds and proficiency levels. However, the results (see Table 7 ) showed significant correlations of the experimental data only for LexTALE, but not for self ratings.
To researchers, experimentally obtained variables such as RTs and errors rates are probably much more important criteria than translation accuracies or scores on a placement test; for instance, when screening participants beforehand, their primary aim will be to exclude those who are likely to add too much noise to the data-that is, who will produce extremely high RTs and/or error rates. In this sense, our reanalysis of two experimental sets of data showed that LexTALE is a useful measurement instrument to achieve this aim, while self-ratings are not.
As was expected, the correlation between LexTALE and experimental RTs in PDM, a perceptual word identification paradigm, was much reduced, as compared with lexical decision data, but still was significant when assuming one-tailed tests and looking at the first of three sessions only. The first session corresponds to a "standard," one-session experiment. The moderate size of the correlation (-.23) has to be placed in the context of the different nature of the word materials (only short, three-to five-letter words in the PDM, with much longer words in the LexTALE) and, particularly, in that of the different nature of the tasks. PDM is a low-level task with a strong perceptual component; in principle, it can be performed without knowledge of the tested language and, thus, without lexical involvement. In contrast, the lexical decisions required in LexTALE are relatively high-level processes directly based on the lexicon (and probably on some guessing mechanisms). The difference between these two tasks can probably be compared with that between lexical decision and word naming, where a word has to be read aloud. For these two tasks, Balota, Cortese, Sergent-Marshall, Spieler, and Yap (2004) reported item correlations of .28, which is near the participant correlation observed here.
6 Thus, a correlation as low as .23 does not seem exceptional, given the differences between the tasks. In the PDM sessions 2 and 3, the correlation with LexTALE vanished, probably because of a training effect further masking it. Importantly, the significant correlation in session 1 suggests that LexTALE scores would be a useful control variable in experimental tasks other than lexical decision, even in strongly perceptual tasks such as PDM, which is not the case for self-ratings.
The reason for the discrepancy between the data from the experimental studies and those of the present study in terms of the validity of self-ratings are most likely to be a consequence of the circumstances of obtaining the ratings, as already discussed above. In those studies, even though the self-ratings were always obtained after the main experiment, the main task might not have induced as realistic a self-assessment of English language skills as the extensive testing battery in our online study did. This might point to a general problem in rating data-namely, their susceptibility to external circumstances and subjective factors (mood, personality, etc.) that are not well-known and not under the control of the experimenter. In contrast, a more objective measure like LexTALE is expected to be less influenced by such factors.
LexTALE or simple lexical decision with different items?
One issue that is also highly relevant to the usefulness of LexTALE is in how far it is superior to any other lexical decision task with different sets of L2 words and nonwords. Our data do not provide direct evidence for such a superiority, since we did not compare the validity of LexTALE with that of a different lexical decision task. Of course, the materials used in LexTALE are not magic, and thus, a good selection of (low-frequent) words and (highly wordlike) nonwords should, in principle, work just as well as LexTALE does. In fact, a recent reanalysis of data from large L1 and L2 lexical decision databases suggests that participants' performance for words on the lowest frequency level is a similarly effective predictor of vocabulary size as LexTALE is (Diependaele, Lemhöfer, & Brysbaert, 2011) . However, the problem is that there is no objective way to tell whether a set of materials is a good selection; characteristics of both words and nonwords influence lexical decision performance in a complex and not fully understood way. The data in Table 7 , showing correlations between LexTALE and ordinary lexical decision of between .41 and .74, demonstrate the point that the two measures are clearly not the same thing. Furthermore, most lexical decision tasks are speeded, resulting in two different performance measures-RTs and error rateswhich are hard to integrate into one score. Finally, the problem of a lack of comparability of L2 populations is, in our view, one of the most urgent problems in L2 research at the moment. If LexTALE becomes widely used by a large number of laboratories, as is our hope, it would provide a certain level of standardization across studies.
Summary and conclusions
In summary, the present study has shown that despite its brevity and the simple yes/no format, LexTALE provides a useful and valid measure of English vocabulary knowledge of medium-to high-proficient learners of English as a second language. The correlations in the online study were substantial for two speaker groups with very distant L1s, even with one rather "noisy" group (the Korean participants). This suggests that this finding will probably generalize to most if not all other groups of advanced learners of English with varying language backgrounds. This was not true for self-ratings, which showed good levels of validity for Dutch, but not for Korean participants in the present study, and were poor predictors of experimental lexical decision and word identification data from previous studies. LexTALE is thus especially preferable to self-ratings in populations that are rather heterogeneous in terms of L2 proficiency and possibly L1 background.
LexTALE can be downloaded, or carried out online, at www.lextale.com. Besides the English version of LexTALE, there are also German and Dutch versions of LexTALE that can be found on the Web site. Although they are not yet validated or tested for their equivalence with the English version, they were developed as parallel to the English version as possible and might represent a valuable resource for investigators of Dutch or German as L2s. With respect to the English version of LexTALE, the present study has shown that it offers researchers a useful tool for the quick and valid assessment of vocabulary knowledge in English as an L2.
Author Note Parts of this research were supported by two individual 'Veni' grants from the Netherlands Organisation for Scientific Research (NWO), awarded separately to each of the authors. We would like to thank Taehong Cho, director of the Hanyang Phonetics and Psycholinguistics Laboratory at Hanyang University, Seoul, for facilitating the Korean data collection. Many thanks also to Jiyoun Choi for help constructing the Korean translation tasks, to Zhou Fang for setting up the Web-based experiments, to Sammie Tarenskeen for data processing, and to Jelmer Wolterink for building www.lextale.com. We are also grateful to Marc Brysbaert and Ana Schwartz for helpful comments on earlier versions of the manuscript.
Open Access This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited. where h = proportion of correctly recognized words (hit rate), and f = proportion of incorrectly accepted nonwords (false alarm rate). Spearman-Brown formula for calculating the split-half reliability r ¼ 2r xy 1 þ r xy where r xy = correlation between the two test halves.
Appendix C Interpreting LexTALE scores
For the purpose of comparison or reference, we provide a more detailed description of the frequency distribution of the LexTALE scores obtained in this and three previous studies (see Table 8 ). In particular, we consider our data on Dutch-English bilinguals (n = 162) to be highly representative of one of the standard populations in L2 research (Dutch college students with a high level of formal education and everyday exposure to English). Future studies can refer to these score distributions when comparing their participants with those of our studies in terms of vocabulary knowledge.
On the basis of the linear regression depicted in Fig. 3 , we also calculated which ranges of LexTALE scores are associated with which QPT score ranges and associated CEF proficiency levels, as indicated in the QPT test description (Quick Placement Test, 2001) . Because the prediction of QPT scores on the basis of LexTALE in the Korean group was not very accurate, we used only the Dutch data for this calculation. It should be noted, however, that the ranges given below are rough estimates based on limited data. , Lemhöfer, Dijkstra, and Michel (2004) , Lemhöfer et al. (2008) 
